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Mr. Steven E. Miltenberger 
Vice President and Chief Nuclear 

Officer 
Public Service Electric & Gas Company 
Post Office Box 236 
Hancocks Bridge, New Jersey 08038 

Dear Mr. Miltenberger: 

SUBJECT: SEMIAUTOMATIC SWITCHOVER OF ECCS FROM INJECTION TO RECIRCULATION 
(TAC NO. 51571) 

RE: SALEM GENERATING STATION, UNIT NO. 2 

The Commission has issued the enclosed Amendment No. 69 to Facility Operating 
License No. DPR-75 for the Salem Generating Station, Unit No. 2. This 
amendment consists of changes to the Technical Specifications (TSs) in response 
to your application dated January 27, 1983 and supplemented on January 3, 1986 
and January 5, 1987. The supplements provided additional clarifying 
information but did not change the technical requirements. However, the 
January 3, 1986 supplement requested approval for Salem, Unit 2 only.  

This amendment will establish system operability requirements for the transfer 
functions of the emergency core cooling system (ECCS) semiautomatic switchover 
from safety Injection to Recirculation during a loss of coolant accident (LOCA).  

A copy of our safety evaluation is also enclosed. Notice of Issuance will be 
included in the Commission's biweekly Federal Register notice.  

Sincerely, 
!S/ 

James C. Stone, Project Manager 
Project Directorate 1-2 
Division of Reactor Projects I/IT 
Office of Nuclear Reactor Regulation 
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"NUCLEAR REGULATORY COMMISSION 
"WASHINGTON, D. C. 20655 

PUBLIC SERVICE ELECTRIC &-GAS COMPANY 

PHILADELPHIA ELECTRIC COMPANY 

DELMARVA POWER AND LIGHT COMPANY 

ATLANTIC CITY ELECTRIC COMPANY 

DOCKET NO. 50-311 

SALEM GENERATING STATION, UNIT NO.2 

AMENDMENT TO FACILITY OPERATING LICENSE 

Amendment No. 69 
License No. DPR-75 

1. The Nuclear Regulatory Commission (the Commission or the NRC) has found 
that: 

A. The application for amendment filed by the Public Service Electric & 
Gas Company, Philadelphia Electric Company, Delmarva Power and Light 
Company and Atlantic City Electric Company (the licensees) dated 
January 27, 1983 and supplemented on January 3, 1986 and January 5, 
1987, complies with the standards and requirements of the Atomic 
Energy Act of 1954, as amended (the Act), and the Commission's rules 
and regulations set forth in 10 CFR Chapter I; 

B. The facility will operate in conformity with the application, the 
provisions of the Act, and the rules and regulations of the 
Commission; 

C. There is reasonable assurance: (i) that the activities authorized by 
this amendment can be conducted without endangering the health and 
safety of the public, and (ii) that such activities will be conducted 
in compliance with the Commission's regulations set forth in 10 CFR 
Chapter I; 

D. The issuance of this amendment will not be inimical to the common 
defense and security or to the health and safety of the public; and 

E. The issuance of this amendment is in accordance with 10 CFR Part 51 of 
the Commission's regulations and all applicable requirements have been 
satisfied.  

2. Accordingly, the license is amended by changes to the Technical Specifica
tions as indicated in the attachment to this license amendment, and 
paragraph 2.C.(2) of Facility Operating License No. DPR-75 is hereby 
amended to read as follows: 

PDR ADOCK 050003) 11 
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(2) Technical Specifications and Environmental Protection-Plan 

The Technical Specifications contained in Appendices A and B, as 
revised through Amendment No. 69 , are hereby incorporated in the 
license. The licensee shall operate the facility in accordance with 
the Technical Specifications.  

3. This license amendment is effective before startup from the fifth refueling 

outage currently scheduled for March 1990.  

FOR THE NUCLEAR REGULATORY COMMISSION

Mohan C. Thadani for
/S/

Walter R. Butler, Director 
Project Directorate 1-2 
Division of Reactor Projects I/II

Attachment: 
Changes to the Technical 

Specifications

Date of Issuance: May 1, 1989
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(2) Technical Specifications and Environmental Protection Plan 

The Technical Specifications contained in Appendices A and B, as 
revised through Amendment No. 69 , are hereby incorporated in the 
license. The licensee shall operate the facility in accordance with 
the Technical Specifications.  

3. This license amendment is effective before startup from the fifth refueling 
outage currently scheduled for March 1990.  

FOR THE NUCLEAR REGULATORY COMMISSION 

~Walter R. ut ,Drco 
Project Directorate 1-2 
Division of Reactor Projects I/II 

Attachment: 
Changes to the Technical 

Specifications

Date of Issuance: May 1, 1989



ATTACHMENT TO LICENSE AMENDMENT NO. 69 

FACILITY OPERATING LICENSE NO. DPR-75 

DOCKET NO. 50-311

Revise Appendix A as follows: 

Remove Pages 

3/4 3-21 

3/4 3-27 

3/4 3-31 

3/4 3-36 

3/4 5-4

Insert Pages 

3/4 3-21 

3/4 3-27 

3/4 3-31 

3/4 3-36 

3/4 5-4



TABLE 3.3-3 (Continued)

ENGINEERED SAFETY

FUNCTIONAL UNIT

FEATURE ACTUATION SYSTEM IN5TRUMENTATION 
MINIMUM 

TOTAL NO. CHANNELS CHANNELS 
OF CHANNELS TO TRIP OPERABLE

APPLICABLE 
MODES

8. AUXILIARY FEEDWATER

Automatic Actuation Logic** 
Manual Initiation 
Stm. Gen. Water Level
Low-Low 

i. Start Motor Driven Pumps 

ii. Start Turbine Driven Pumps

2 
1/pump

3/stm. gen.  

3/stm. gen.

1 
1/pump

2/stm. gen.  
any stm. gen.  

2/stm. gen. 2 
any 2 stm.  
gen.

d. Undervoltage - RCP Start 
Turbine - Driven Pump

e.  
f.

S.I. Start Motor-Driven Pumps 
Trip of Main 
Feedwater Pumps Start Motor
Driven Pumps

4-1/bus 1/2 x 2 3 1, 2

See 1 above (All S.I. initiating functions and requirements) 
2/pump 1/pump 1/pump 1, 2 22*

9. Semiautomatic Transfer to 
Recirculation

a.  
b.

RWST Level Low 
Automatic Actuation Logic

4 
2

2 
1

3 
2

1, 2, 3 
1, 2, 3

16 
13

**Applies to items c and d.

m 

--4

a.  
b.  
C.

4z

W 
4.1

ACTION

2 
1/pump

stm. gen.  

stm. gen.

1, 2, 3 
1, 2, 3

1, 2, 3 

1, 2, 3

(20 
23

14* 

14*

C-_ 

0-

19



TABLE 3.3-4 (Continued) 
ENGINEERED SAFETY FEATURE AcT ATION SYSTm INSm umETATION

FUNCTIONAL UNIT TRIP SETPOINT

5. TURBINE TRIP AND FEEDWATER ISOLATION 

a. Steam Generator Water Level-
High-High 

6. SAFEGUARDS EQUIPMENT CONTROL 
SYSTEM (SEC)

5 67% of narrow range 
instrument span each 
steam generator 

Not Applicable

111.11� .fl!.LrlIIP4 I .T�

ALLOWABLE VALUES

5 68% of narrow range 
instrument span each 
steam generator 

Not Applicable

7. UNDERVOLTAGE, VITAL BUS

Loss of Voltage 
Sustained Degraded Voltage

S70% of bus voltage 
2 91% of bus voltage for 
< 13 seconds

? 65% of bus voltage 
? 90% of bus voltage for 
5 15 seconds

8. AUXILIARY FEEDWATER

a.  
b.  
C.  

d.  
e.  
f.

Automatic Actuation Logic 
Manual Initiation 
Steam Generator Water Level-
Low-Low 

Undervoltage - RCP 
S.I.  
Trip of Main Feedwater Pumps

9. SEMIAUTOMATIC TRANSFER TO 
RECIRCULATION 

a. RSWT Low Level 

b. Automatic Actuation Logic

Not Applicable 
Not Applicable 
? 8.5% of narrow range 
instrument span each 
steam generator 
S70% RCP bus voltage 
See 1 above (All S.I. setpoints) 
Not Applicable

15.25 ft. above instrument 
taps 
Not Applicable

Not Applicable 
Not Applicable 
Ž 7.5% of narrow range 
instrument span each 
steam generator 
2 65% RCP bus voltage 

Not Applicable

15.25 + 1 ft. above 
instrument taps 
Not Applicable

V) 

t-

a.  
b.

4(A 

IN)

(.

Ch

K

JL I



TABLE 3.3-5 (Continued) 

M ENGINEERED SAFETY FEATURES RESPONSE TIMES 

INITIATING SIGNAL AND FUNCTION RESPONSE TIME IN SECONDS 

S10. Undervoltage RCP Bus 

a. Turbine-Driven Auxiliary Feedwater S 60.0 

Pumps 

11. Containment Radioactivity - High 

a. Purge and Pressure Vacuum Relief 5 5.0 (6) 

12. Trip of Feedwater Pumps 

4ib a. Auxiliary Feedwater Pumps Not Applicable 

13. Undervoltage, Vital Bus 

a. Loss of Voltage 5 4.0 

14. Station Blackout 

a. Motor-Driven Auxiliary Feed Pumps < 60.0 

15. Semiautomatic Transfer to Recirculation 

a. ECCS valves 21SJ44, 22SJ44, 21RH4, 
22RH4, 21CC16, 22CC16, 21SJ113, 22SJ113 Not Applicable 

C-, 

0



TABLE 4.3-2 (Continued) 

ENGINEERED SAFETY FEATURE ACTUATION SYSTEM INShmENTATION 
SURVEILLANCE REQUIREMENTS

CHANNEL 
CHECKFUNCTIONAL UNIT 

8. AUXILIARY FEEDWATER

CHANNEL 
CALIBRATION

CHANNEL 
FUNCTIONAL 

TEST

MODES IN WHICH 
SURVEILLANCE 

REQUIRED

a. Automatic Actuation Logic 

b. Manual Initiation 

c. Steam Generator Water 

Level Low-Low 

d. Undervoltage - RCP 

e. S.I.  

f. Trip of Main 
Feedwater Pumps 

9. SEMIAUTOMATIC TRANSFER 

TO RECIRUCLATION 

a. RSWT Low Level 

b. Automatic Initiation Logic

N.A.  

N.A.  

S

N.A.  

N.A.  

R

M(2) 

M( 5)
I,

M

S R M 

See I above (All S.I. surveillance 
requirements)

N.A.  

S 

N.A.

N.A.  

R 

N. A.

S/u(4) 

M 

N.A.

2, 3 

2, 3 

2, 3

r

C= 
-4l

"4a 
"a• 
"a.,

I,

q.t 

ko

1, 2

1, 2 

1, 2, 3 

1, 2, 3, 4



EMERGENCY CORE )LING SYSTEMS 

SURVEILLANCE REQUIREMENTS 

4.5.2 Each ECCS subsystem shall be demonstrated OPERABLE: 

a. At least once per 12 hours by: 

1. Verifying that the following valves are in the indicated positions 
with power to the valve operators removed:

Valve Number

a.  
b.  
C.

2 
2 

21

SJ 
SJ 
SJ

69 
30 
40

d. 22 SJ 40 

e. 2 RH 26 

f. 21 SJ 49 

g. 22 SJ 49 

h. 2 CS 14# 

i. 2 SJ 135 

j. 2 SJ 67 

k. 2 SJ 68

Valve Function 

a. RHR pump suction 
b. SI pump suction 
c. SI discharge to 

hot legs 
d. SI discharge to 

hot legs 
e. RHR discharge to 

hot legs 
f. RHR discharge to 

cold legs 
g. RHR discharge to 

cold legs 
h. Spray additive 

tank discharge 
i. SI discharge to 

cold legs 
j. SI recirc. line 

isolation 
k. SI recirc. line 

isolation

Valve Position

a.  
b.  
c.

open 
open 
closed

d. closed 

e. closed 

f. open 

g. open 

h. open 

i. open 

j. open 

k. open

2. Verifying that the following valves are in the indicated positions:

Valve Number 

a. 21 RH 19 
b. 22 RH 19

Valve Function

a.  
b.

RHR crosstie valve 
RHR crossite valve

Valve Position

a.  
b.

Open 
Open

b. At least once per 31 days by: 

1. Verifying that each valve (manual, power operated or automatic) in 
the flow path that is not locked, sealed, or otherwise secured in 
position, is in its correct position.  

2. Verifying that the ECCS piping is full of water by venting the ECCS 
pump casings and accessible discharge piping high points.  

# If inoperable, the applicable Technical Specification is 3.6.2.2.

SALEM - UNIT 2 3/4 5-4 Amendment No. 69 I



0 UNITED STATES 
NUCLEAR REGULATORY COMMISSION 

WASHINGTON, D. C. 20555 

SAFETY EVALUATION BY THE OFFICE OF NUCLEAR REACTOR REGULATION 

SUPPORTING AMENDMENT NO.69 TO FACILITY OPERATING LICENSE NO. DRP-75 

PUBLIC SERVICE ELECTRIC & GAS COMPANY 

PHILADELPHIA ELECTRIC COMPANY 

DELMARVA POWER AND LIGHT COMPANY 

ATLANTIC CITY ELECTRIC COMPANY 

SALEM GENERATING STATION, UNIT NO. 2 

DOCKET NO. 50-311 

1.0 INTRODUCTION 

By letter dated January 27, 1983 (Reference 1), Public Service Electric & 
Gas Company requested an amendment to Facility Operating License Nos.  
DPR-70 and DPR-75 for the Salem Generating Station, Unit Nos. 1 & 2. The 
proposed amendment would provide for semiautomatic switchover of ECCS from 
injection to the recirculation mode. The licensee's request was amended 
in a letter dated January 3, 1986 (Reference 5) to apply only to Unit 2 
and responded to NRC questions in a letter dated January 5, 1987 
(Reference 6).  

In supplement 4 to the Salem 2 OL SER (Reference 2), dated April 1980, a 
manual switchover procedure, for changeover from the injection mode to 
the recirculation mode, was found acceptable. Further, the same SER 
established a requirement for Salem Unit 2 to provide an engineered 
safety feature design for automatic switchover from the injection mode to 
the recirculation mode. The licensee was required to submit a proposed 
conceptual design for automatic switchover, identifying each change, 
within 90 days after issuance of the low power license.  

In early response to the above SER requirement, on June 5, 1980, a 
meeting (Reference 3) was held to discuss a proposed conceptual design by 
the licensee.  

In Reference 4, dated July 17, 1980, the licensee submitted the proposed 
conceptual design pursuant to the above SER requirement and as expressed 
in Technical Specification 9.2.  

The staff review led to the discovery that the original design and 
implementation submitted for NRC review in 1980 (Refs. 3 and 4) were not 
formally approved. Discrepancies in design and procedure were noted 
among References 1, 3 and 4. After several meetings and phone 
conversations, the licensee submitted Reference 5 which describes the 
actual status and proposals for Unit 1 and Unit 2.  

S0d5o.c166 8905o 
PDR ADOCK 0500031 1 P pric



-2-

2.0 EVALUATION 

Reference 1 requested a license amendment regarding system operability 
requirements for semiautomatic switchover for both Unit 1 and Unit 2.  
Reference 5 requested approval for modifications only to Unit 2 at this 
time. This is acceptable since the original requirement for automatic 
switchover (Ref. 2) only applied to Unit 2. Reference 5 also states the 
licensee's intention to propose appropriate future modifications based on 
cost benefit for both Unit 1 and Unit 2 in order to maintain design 
commonality. We agree with this approach and suggest a meeting with NRC 
and PSE&G to discuss matters that should be considered by PSE&G in this 
effort.  

The staff has evaluated References 1, 3, 4 and 5 and agrees with the 
proposals and procedures. The automatic actions of the switchover system 
are designed to provide an uninterrupted flow of ECCS water to the core.  
Following a loss of coolant accident when the low-level alarm setpoint is 
reached in the RWST, the recirculation transfer system will automatically: 
1) open the suction line valves between the RHR pumps and the sump, 2) 
start component cooling water to the RHR heat exchangers, 3) open 
crosstie valves between the charging and safety injection pumps, and 4) 
when the sump line valves are fully open, close the suction line to the 
RWST.  

The containment spray, charging, and safety injection pumps would at this 
time all be taking suction from the RWST. Operator action is then 
required to open the suction lines from the RHR pumps to the charging and 
safety injection pumps and to close the suction lines to these pumps from 
the RWST. Safety injection pump miniflow is isolated to prevent 
containment sump water from flowing to the RWST. Miniflow for the safety 
injection pumps is not necessary during the recirculation period since 
the reactor system will have depressurized below the safety injection 
pump's shutoff head. The containment spray pumps are manually tripped by 
the operator. During recirculation containment spray is provided by 
the RHR pumps.  

The Salem 2 RWST design incorporates level setpoints which provide 
approximately 214,000 gallons for injection phase operation. Assuming 
all ECCS pumps operate at the maximum flow rates, the earliest time after 
LOCA initiation that switchover will automatically occur is 14 minutes.  
When semiautomatic switchover is initiated approximately 129,300 gallons 
would be available in RWST for the transfer allowance. Again assuming 
that all ECCS pumps operate at the maximum flow rate, approximately 18 
minutes would be available for the operator to perform the necessary 
switchover manual action to ensure a continued suction to the charging and 
safety injection pumps. The time available for manual action is extended 
since the automatic actions of opening the sump isolation valves and 
closing the RHR isolation valves reduces the RWST outflow by approximately 
one-half. For small break LOCAs the reactor system may remain pressurized
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so that high pressure flow from the safety injection and charging pumps 
would be required for core cooling. The elevated pressure of the reactor 
for these small break LOCAs would reduce the injection flow below the 
maximum rate so that additional time for the switchover would be 
available.  

The control room operator will be aided in performing the semiautomatic 
switchover procedure by a special status panel which mimics the logic 
involved in actuating the system. The status panel displays the actuation 
of all RWST level transmitter bistables, the initiation of SI and position 
of the valves that are automatically actuated by the system.  

One important issue in the licensee's proposal is the removal of the 
power lock-out from the containment sump isolation valves (21 and 22 SJ 
44). The opening of these valves is part of the first automatic step in 
the switchover. Switchover cannot now occur until an operator is 
dispatched to the local motor control center to restore power. For all 
practical purposes this defeats the intent of automatic switchover. The 
requirement for local power lockout was originally imposed by the regional 
office to maintain containment isolation during normal operation in case 
of a spurious opening of either SJ44 valve. The licensee now proposes 
that the local power lockout be removed and the SJ44 valves be placed in 
the closed position from the control room during normal opetation.  
Technical Specifications appropriate to this are proposed by the licensee.  
The "Reactor Trip or Safety Injection" emergency procedure (EOP-TRIP-1) 
further verifies that the valves are in the closed position and disarmed.  
If and when a LOCA condition has been verified and switchover to 
recirculation is called for, the procedure for "Transfer to Cold Leg 
Recirculatlon" (EOP-LOCA-3) is implemented. One of the very early steps 
in EOP-LOCA-3 is to arm the SJ44 valves so that when the RWST low level 
is reached semi-automatic switchover will occur. We agree that removal 
of the power lockout and the modifications to emergency procedures are 
acceptable. The operator is instructed by the emergency procedures to 
monitor sump water level and ensure that the level is increasing before 
arming the sump isolation valves. This precaution protects the RHR pumps 
from loss of suction for certain beyond design basis events including 
multiple equipment failure. The operator is referred to other emergency 
procedures for the beyond design basis conditions of LOCA without a 
corresponding increase in sump water level. Operator procedures were 
required to include beyond design basis events as part of the TMI Action 
Plan.  

The sump lines to the RHR pumps are not equipped with check valves.  
During the injection phase or following a spurious SI signal during normal 
operation, single failure of the sump line motor-operated valves might 
cause backflow into the containment sump from the RWST. During normal 
operation, the flooding of the containment would be detected by the 
operator before significant flooding could occur. The operator would 
receive a "valve off normal" alarm as soon as the valve opened, followed 
by a "high sump level" alarm so that remedial action could be taken.
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With the exception of several containment isolation valves, all 
safety-related components which could be adversely affected by flooding 
are located above the containment flood level. The containment isolation 
valves would be shut within 10 seconds after the start of ECCS injection 
before flooding could occur.  

The RHR pumps are not tripped during the semi-automatic switchover from 
the RWST to the sump. When the sump motor-operated valves initially open 
on low RWST level, the RHR pump suction will be connected to both the RWST 
and the sump. When the sump valves are fully open, the valves in the 
lines from the RWST to the RHR pumps are automatically closed. Suction 
to the RHR pumps will then be solely from the sump. During the period 
before the RWST line closure is completed, the RHR pumps may draw suction 
from either source. If no containment pressurization is assumed, flow 
would be from the RWST since that source has the highest static head. If 
the containment is pressurized, the RHR pumps may take suction from the 
sump immediately. Under this condition, the check valves in the RWST 
lines would be closed by reversed pressure, preventing loss of sump water 
to the RWST. The licensee evaluated the available NPSH to the RHR pumps 
from the RWST and from the sump without taking credit for containment 
pressure in accordance with Regulatory Guide 1.1. Adequate NPSH has 
determined to be available from either the sump or RWST during the 
swi tchover.  

The staff concludes that the licensee's proposal to install semi-automatic 
recirculation capability at Salem Unit 2 is acceptable.  

The technical specifications for semiautomatic transfer do not require 
that the low RWST level actuation channels be operable in Mode 4 (below 
350 0F in the reactor system). Operating procedures are provided to 
accomplish the transfer to the recirculation mode manually. Additional 
time would be available for the operator to accomplish the transfer 
manually if the reactor were in mode 4 since the decay heat rate would be 
reduced relative to operation at power. Manual transfer in Mode 4 is 
therefore acceptable.  

3.0 ENVIRONMENTAL CONSIDERATION 

This amendment involves a change to a requirement with respect to the 
installation or use of a facility component located within the restricted 
area as defined in 10 CFR Part 20 and changes to the surveillance 
requirements. The staff has determined that the amendment involves no 
significant increase in the amounts, and no significant change in the 
types, of any effluents that may be released offsite and that there is no 
significant increase in individual or cumulative occupational radiation 
exposure. The Commission has previously issued a proposed finding that 
this amendment involves no significant hazards consideration and there 
has been no public comment on such finding. Accordingly, this amendment 
meets the eligibility criteria for categorical exclusion set forth in 10 
CFR 51.22(c)(9). Pursuant to 10 CFR 51.22(b), no environmental impact 
statement or environmental assessment need be prepared in connection with 
the issuance of this amendment.



-5-

4.0 CONCLUSION 

The Commission made a proposed determination that the amendment involves 
no significant hazards consideration which was published in the Federal 
Register (48 FR 35055) on August 2, 1983 and consulted with the State of 
New Jersey. No public comments were received and the State of New Jersey 
did not have any comments.  

The staff has concluded, based on the considerations discussed above, 
that: (1) there is reasonable assurance that the health and safety of 
the public will not be endangered by operation in the proposed manner, 
and (2) such activities will be conducted in compliance with the 
Commission's regulations and the issuance of this amendment will not be 
inimical to the common defense and security nor to the health and safety 
of the public.  

Principal Contributor: W. Jensen

Dated: May 1, 1989
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